
TREATMENT OF SYMPTOMATIC PROSTATE CANCER PATIENTS

VOL. 6 SUPPL. 7  2004    REVIEWS IN UROLOGY    S3

In 1941, the pioneering work of Huggins and Hodges provided clear evidence that
patients with symptomatic metastatic disease benefit from some form of testos-
terone suppression.1 Yet, despite over 6 decades of research and clinical experi-

ence, few areas of medicine generate as much uncertainty and debate as the hor-
monal manipulation of advanced prostate cancer. A key area of controversy is the
relative utility of surgical and/or medical therapies. Bilateral surgical orchiectomy,
estrogens, and luteinizing hormone-releasing hormone (LHRH) agonists all provide
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Hormonal therapy has been the standard of care for advanced prostate cancer for 
over 6 decades. Treatments to suppress testosterone have expanded beyond surgical 
castration and estrogens to include steroidal and nonsteroidal antiandrogens, 
luteinizing hormone-releasing hormone agonists, and, most recently, gonadotropin-
releasing hormone antagonists. Yet, despite this extensive therapeutic armamentar-
ium, long-term survival of patients with advanced prostate cancer remains poor.
Many issues regarding hormonal treatment of prostate cancer continue to be contro-
versial, including the benefits of combined androgen blockade versus monotherapy,
the optimal timing of treatment, and the value of new therapeutic approaches and
strategies, such as intermittent androgen deprivation and adjuvant chemotherapy.
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patients with castrate levels of testos-
terone. However, in many patients,
the small amounts of androgens
released by the adrenal glands contin-
ue to support tumor growth.1,2 High-
risk surgical removal of the adrenal
glands has been replaced by steroidal
and nonsteroidal antiandrogens,
which block the activity of adrenal
androgens. Combining an antiandro-
gen with medical or surgical castra-
tion is considered combined androgen
blockade (CAB) and results in total
androgen suppression. However, the
debate continues regarding the safety,
efficacy, and long-term utility of this
approach. This review examines the
evolution of hormonal manipulation
in advanced prostate cancer and
many of the unresolved issues per-
taining to the optimal use of hormon-
al treatment in prostate cancer,
including the benefits of CAB versus
monotherapy and the optimal timing
of treatment. Newer treatment
approaches, such as gonadotropin-
releasing hormone (GnRH) antago-
nists, intermittent androgen depriva-
tion (IAD), and adjuvant chemothera-
py are also discussed.

Early History of Hormonal
Therapy for Prostate Cancer
The use of androgen deprivation as
therapy for advanced prostate cancer
began in 1941, when Huggins and
Hodges first treated men with
prostate cancer with either orchiec-
tomy or estrogen.1 They monitored
changes in prostate size and
observed that improvements in acid
and alkaline phosphatases were
associated with cancer-related symp-
tom relief. Largely due to the absence
of other therapies, hormonal manip-
ulation became a mainstay of treat-
ment for symptomatic metastatic
disease. Although it was originally
hoped that suppression of testicular
androgens would be curative, this
proved not to be the case. 

Although the testes are the pri-
mary source of testosterone, the
adrenal glands also produce andro-
gens. As a result, many patients with
castrate levels of testosterone contin-
ue to have measurable levels of dihy-
drotestosterone (DHT) in the prostate,
thereby allowing continued stimula-
tion of prostate cancer cells.2 The
importance of adrenal androgens in
prostate cancer was observed by
Huggins and Hodges in their pio-
neering study, as many patients con-
tinued to have measurable levels of
serum acid phosphatase, a surrogate

marker of the disease, following
medical or surgical castration. The
authors considered this a clear indi-
cation that androgen production by
the adrenal glands was ongoing.1

In 1945, Huggins and colleagues
attempted to eliminate the contribu-
tion of adrenal androgens by per-
forming bilateral adrenalectomy in
patients with progressing prostate
cancer. However, patients undergo-
ing this procedure experienced high
morbidity in the early postoperative
period from mineralocorticoid defi-
ciency, and the investigators thus
deemed bilateral adrenalectomy an
impractical method of treatment.3

The availability of exogenous corti-
sone replacement in the 1950s rekin-
dled interest in adrenalectomy as a
treatment for advanced prostate can-
cer. The “immediate and persistent
relief of crippling bone pain” was the
principal effect reported by Huggins
and Bergenstal in their 1952 study.4

Ultimately, however, adrenalectomy
was abandoned for prostate cancer
due to the poor objective response
rates and the tremendous morbidity

associated with the surgery and cor-
tisone replacement. 

In 1954, encouraged by the work
of Huggins and his colleagues, Miller
and Hinman attempted to induce
“medical adrenalectomy” using large
doses of cortisone.5 Marked subjec-
tive improvement was noted in 8 of
10 patients and objective improve-
ment in 6 of 10. However, the dura-
tion of beneficial response was
short-lived, averaging 82 days.5

Medical blockade of adrenocortical
function attempted 30 years later,
using aminoglutethimide, had simi-

lar results: 61% of patients experi-
enced subjective pain relief, but
again, objective responses were rare
and short-lived. Side effects were
common and included lethargy,
ankle edema, weakness, and nausea.6

As a result, interest in combining
treatments to completely block
androgen production waned until
improved methods of medical castra-
tion became available.

Estrogens
Until the late 1960s and 1970s, syn-
thetic estrogens were the primary
means of medical castration. The most
commonly used agent, diethylstilbes-
trol (DES), inhibits LHRH through
negative feedback on the hypothalam-
ic–pituitary axis. However, although
DES was highly effective in achieving
castrate levels of testosterone, the
Veterans Administration Cooperative
Urological Research Group (VACURG)
studies raised serious concerns regard-
ing cardiac events in patients receiv-
ing DES, particularly the 5 mg daily
dose. The VACURG studies demon-
strated that although DES had thera-

In 1945, Huggins and colleagues attempted to eliminate the contribution
of adrenal androgens by performing bilateral adrenalectomy in patients
with progressing prostate cancer.
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peutic efficacy comparable to orchiec-
tomy, the 5 mg/d dose was associated
with excess mortality from cardiovas-
cular causes.7,8

Antiandrogens
Investigations into antiandrogenic
compounds in the late 1960s and early
1970s led to the availability of several
agents that inhibited or blocked the
testosterone receptor with few or
minor side effects.9,10 Antiandrogens
can be classified as steroidal or nons-
teroidal, the distinctions being the
molecular chemical structure and the
physiologic progestational effects of
steroidal compounds, principally
impotence and loss of libido.
Nonsteroidal antiandrogens act only
at the androgenic receptors and have
no progestational side effects. This
local effect results in increased hor-
mone and serum testosterone, which
preserves libido and potency in most
patients. The nonsteroidal antiandro-
gens currently available include flu-
tamide, nilutamide, and bicalutamide.
The steroidal antiandrogens include
cyproterone acetate (CPA), megestrol
acetate, and medroxyprogesterone
acetate (Table 1).

Luteinizing Hormone-Releasing
Hormone Agonists
The availability of long-acting syn-
thetic LHRH agonists in the 1980s
revolutionized the hormonal treat-
ment of prostate cancer, enabling

many men to avoid the emotional
and psychological effects of surgical
castration. The administration of an
LHRH agonist results in release and
depletion of pituitary hormone, fol-
lowed by a downregulation of LHRH
receptors. As a result, the pituitary
becomes refractory to further stimu-
lation by LHRH, resulting in castrate
levels of testosterone. However,
LHRH agonists usually cause an early
increase or surge in serum testos-
terone over the first 2 weeks of ther-
apy, with castrate levels attained by 4
weeks.11 Several LHRH agonists are
currently available and include
goserelin, leuprolide, buserelin, and
triptorelin. These compounds are
available in various formulations but
are commonly given as intramuscular
or subcutaneous depots that last
between 1 and 4 months, with longer
acting implants/depots available or
being developed. Luteinizing hor-
mone-releasing hormone agonist
therapy offers the advantages of tol-
erance and reversibility; however,
these compounds have high repeating
costs and result in a loss of libido,
impotence, and hot flashes. Also of
concern is the testosterone surge that
occurs after initial LHRH administra-
tion.12 This surge in testosterone may
cause tumor flare, resulting in an
increase in pain and serious side
effects such as ureteric obstruction
and paralysis in patients with exten-

sive spinal column metastases.13 The
surge in testosterone may in most
cases be prevented by the short-term
administration of an antiandrogen.12

Gonadotropin-Releasing
Hormone Antagonists
The GnRH antagonists represent the
newest class of agents introduced for
the hormonal treatment of prostate
cancer. The advantages of GnRH
antagonists are that they do not
cause the initial surge in testosterone
associated with LHRH agonists 
and they rapidly achieve castrate
androgen levels.14 Abarelix (Plenaxis®;
Praecis Pharmaceuticals Inc., Waltham,
MA) is a GnRH antagonist available
in depot injectable formulation. In
clinical trials, monotherapy with
abarelix was shown to achieve medical
castration more rapidly than leuprolide
alone or in combination with bicalu-
tamide and without an early surge in
testosterone (Figure 1).14-16 These stud-
ies also demonstrated that, unlike
LHRH agonists, abarelix also sup-
presses follicle-stimulating hormone,
which may contribute to the growth
of prostate cancer cells.14–16

Combined Androgen Blockade
Geller and colleagues confirmed sig-
nificant androgenic stimulation of
prostate cancer cells by adrenal
androgens in men who had under-
gone medical or surgical castration.2

These investigators noted that in cas-
trated men, the concentration of DHT
in prostate tissue remained at up to
40% of the level detected in untreat-
ed men. They also noted that
extremely small levels of DHT result-
ed in an increase in prostatic protein
synthesis. Recognition of the role of
adrenal androgens in prostate cancer
led to the development of the thera-
peutic strategy known as CAB. This
approach combines either a steroidal
or a nonsteroidal antiandrogen with
an LHRH agonist or orchiectomy to

Table 1
Steroidal and Nonsteroidal Antiandrogens

Steroidal

Megestrol acetate
Cyproterone acetate*
Medroxyprogesterone 

Nonsteroidal

Flutamide
Nilutamide
Bicalutamide

*Not available for prescription in the United States.
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block androgens of both adrenal and
testicular origin. Interest in CAB
increased following a highly positive
study by Labrie and colleagues.17 In
this investigation, 37 patients with
stage T3 and M+ prostate cancer
received buserelin and nilutamide.
None of the patients had received
prior hormonal therapy. A positive
objective response was reported in
97% of the patients. The authors thus
suggested that first-line CAB pro-
duced response rates 25% to 30%
higher than conventional testicular
androgen ablation.17

Trials Supporting Combined
Androgen Blockade
The excellent results reported by
Labrie and colleagues were met with
considerable skepticism, as the study
had neither a large patient popula-
tion nor a randomized design. Many
controlled studies have since been
initiated to test the hypothesis that
CAB is superior to conventional
monotherapy. The study designs
have varied, and different LHRH
agonists or orchiectomy have been
used for castration in combination
with different antiandrogens. Three

independent randomized studies
have shown significant benefits for
CAB over castration alone in either
time to progression or survival.18–20

They are summarized briefly below.

Study INT 0036
Study INT 0036, conducted by the
Southwest Oncology Group (SWOG),

randomized 603 patients with previ-
ously untreated stage D2 carcinoma
of the prostate to leuprolide plus
placebo versus leuprolide plus flu-
tamide.18 The National Prostatic
Cancer Project criteria were used to
evaluate response. Patients who
received CAB experienced signifi-
cantly longer progression-free sur-
vival (16.5 vs 13.9 months, P = .039)
and overall survival (35.6 vs 28.3
months, P = .035; Figure 2). Patients
with minimal disease and good per-
formance status should significantly
benefit. However, this subgroup con-
sisted of only 41 patients in each
treatment arm. The conclusion of the
INT 0036 study was that leuprolide
combined with flutamide was superi-
or to leuprolide alone and, thus, the
extrapolation that CAB was superior
to monotherapy (Figure 2).18

EORTC 30853
The European Organization of
Research and Treatment of Cancer
(EORTC) conducted a phase III ran-
domized study (EORTC 30853) that
compared CAB (goserelin acetate, 3.6
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Figure 2. In Study INT 0036, conducted by the Southwest Oncology Group, patients who received combination thera-
py with leuprolide and flutamide experienced a 26% increase in survival compared with patients receiving leuprolide
plus placebo (35.6 months vs 28.3 months, respectively).18 NCI, National Cancer Institute.
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Figure 1. Abarelix as monotherapy achieves medical castration significantly more rapidly than combination therapy
and without the testosterone surge associated with luteinizing hormone-releasing hormone agonist therapy.16
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mg every 4 weeks subcutaneously;
plus flutamide, 250 mg tid orally)
with bilateral orchiectomy in 310
patients.19 In the final analysis of 
this trial, with a median duration of 
follow-up of 7.2 years, the median
duration of survival was 27 months
on orchiectomy and 34 months on
CAB.19 This statistically significant
difference closely approximates that
found in the INT 0036 study.18

Additionally, CAB was most benefi-
cial to patients with minimal disease.
The most frequent side effects report-
ed in both treatment groups were hot
flashes and gynecomastia, both of
which were more common in patients
who received the combination thera-
py. Hot flashes were reported for 59%
of patients who underwent orchiecto-
my and 70% of patients treated with
CAB. The corresponding incidence of
gynecomastia was 8% and 22%, for
orchiectomy and CAB, respectively.19

The International Anandron
Study Group
The International Anandron Study
Group compared bilateral orchiecto-
my alone versus bilateral orchiectomy
plus 300 mg/d of nilutamide in 457
patients.20 After 8.5 years of follow-
up, a 7-month increase was found in
the CAB treatment group in both time
to progression (21.2 months vs 14.7
months) and survival rate (37 months
vs 29.8 months). The percentage of
patients with a normal prostate-spe-
cific antigen (PSA) at 3 months was
significantly greater (P < .001) in the
nilutamide plus orchiectomy group
(59%) than with orchiectomy alone
(28%). Early normalization of PSA
was predictive of improved long-term
response to hormonal therapy in
terms of time to disease progression
and death.20

Trials Refuting Combined
Androgen Blockade
Although these studies support the

superiority of CAB over monothera-
py, others refute these findings or
showed trends that did not achieve
statistical significance.21,22 

INT 0105/SWOG 8894
The most significant of the studies to
refute the benefits of CAB was INT
0105/SWOG 8894, a large randomized
study that enrolled almost 1400
patients and compared bilateral
orchiectomy alone and orchiectomy
plus flutamide.22 This study failed to
demonstrate the superiority of CAB
versus monotherapy in terms of time
to progression (20.4 months vs 18.6
months, respectively) and overall sur-
vival (33.5 months vs 29.9 months,
respectively). It also failed to demon-
strate an advantage of CAB in patients
with minimal disease with respect to
overall survival and progression-free
survival. It did show a statistically sig-
nificant difference in serum PSA
response (74% vs 61.5%) in favor of
the combination arm. However, the
decrease in PSA levels did not corre-
late to a survival advantage, and this
finding calls into question the validity
of PSA level as a prognostic marker in
advanced disease.22

Quality of Life and Combined
Androgen Blockade
INT 0105/SWOG 8894 has been the
only study to also enroll patients in a
quality-of-life (QOL) protocol.23

Patients completed a comprehensive
battery of QOL questions at assign-
ment and then at 1, 3, and 6 months
after initiating treatment. Most
patients showed improvement, but
those in the flutamide arm showed
more statistically significant episodes
of diarrhea and worse overall emo-
tional functioning. Those receiving
flutamide also more often discontin-
ued the treatment and showed less
overall improvement in most QOL
dimensions, suggesting that the addi-
tion of flutamide might actually

detract from the palliative benefits of
bilateral orchiectomy.23

Meta-analysis of 
Controlled Studies
Most meta-analyses have reported
slightly in favor of CAB for reasons
ranging from slightly decreased rates
of progression or slightly increased
survival. The Prostate Cancer Trialists
Collaborative Group (PCTCG) updated
an overview of 27 randomized trials
with 5932 deaths (72%) in 8275
patients.24 The 5-year survival rate
was 23.6% and 25.4% in the
monotherapy and combined therapy
groups, respectively. This study sub-
categorized the results to evaluate dif-
ferent types of antiandrogens and
castration. It appears that CAB using
CPA is no more effective than castra-
tion alone and is slightly unfavorable
in terms of benefit, while studies
including only nilutamide and flu-
tamide appear to be slightly favor-
able.24 In another meta-analysis of 20
randomized trials using nonsteroidal
antiandrogens, Schmitt and col-
leagues estimated this improvement
to be as high as 5%.25 The analysis
from the PCTCG concluded that the
addition of an antiandrogen was like-
ly to confer approximately 2% to 3%
survival advantage at 5 years.24

Currently, no clear consensus
exists about the advantage of CAB as
first-line therapy for metastatic
prostate cancer over castration
alone. A review of the current litera-
ture indicates that the original obser-
vations made by Labrie and colleagues
concerning the significant advantage
of CAB have not been confirmed to
the extent hoped. Also, most studies
found a higher incidence of adverse
events in the CAB groups, which can
be attributed to the addition of the
antiandrogens.

Antiandrogen Monotherapy
The sole use of antiandrogens for
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initial hormonal therapy has a
potential role in the treatment of
advanced or metastatic prostate can-
cer as a means of satisfactorily con-
trolling disease and maintaining
quality of life. Direct inhibition of
the testosterone receptor by antian-
drogens allows for some hormonal
effects of circulating testosterone,
namely, the maintenance of sexual
interest and function. However, ini-
tial comparisons of low-dose bicalu-
tamide (50 mg) versus castration
postponed enthusiasm for this
approach, as response and survival
parameters proved the superiority of
medical and surgical castration
despite improved QOL in antiandro-
gen monotherapy groups.9,10 Large-
scale randomized trials with higher
doses of bicalutamide have provided
mixed results in patients with
metastatic and locally advanced T3/4
disease.26 However, bicalutamide
monotherapy may still be an option
in well-counseled, younger patients
with metastatic disease who wish to
maintain their potency.26

Initial Versus Delayed
Hormone Therapy
Since the introduction of androgen
withdrawal therapy, controversy has
existed over its optimal timing. Many
have advocated beginning treatment
at the time of diagnosis in hopes of
delaying disease progression and

possibly prolonging survival. Others
have argued that survival is not pro-
longed and the treatment may be
deferred until symptoms develop.

Early studies by Nesbit and Baum
provide evidence to support the
immediate treatment of advanced
prostate cancer.27 They compared
patients who were treated with
orchiectomy, DES, or both and then
compared them with untreated his-
torical controls. The treated group
showed a 5-year survival rate of 34%

versus 10% in the untreated group.27

These and other similar studies pro-
vided the basis for the early treat-
ment of advanced prostate cancer. 

VACURG Studies
The results of the VACURG studies
suggested that delaying hormonal
therapy did not compromise overall
survival and that many of the
patients died of causes other than
prostate cancer.7,8 As a result, the
pendulum shifted toward advocat-
ing delayed treatment for those with
advanced prostate cancer. However,
a stringent reanalysis of the VAC-
URG data showed that younger
patients with high-grade tumors
and those with stage M+ disease
derive a survival benefit from the
early initiation of androgen with-
drawal therapy.28

Medical Research Council Study
Two recent studies provide convincing
clinical evidence supporting the early
treatment of advanced prostate can-
cer: the randomized trial reported by
the Medical Research Council (MRC)29

and the Eastern Cooperative Oncology
Group (ECOG)/SWOG Stage D1(N+)

study.30 The MRC study randomized
934 patients with locally advanced
prostate cancer or asymptomatic
metastasis to either immediate treat-
ment (orchiectomy or LHRH agonist)
or to the same treatment deferred until
an indication occurred. This study
showed that there was a more rapid
local and distant disease progression
in the deferred treatment group, as
evidenced by an earlier onset of pain
and an increased need for transure-
thral resection of the prostate. There
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Table 2
Summary of the Results from the Medical Research Council 

Prostate Cancer Working Party Investigators Group Trial

Immediate Treatment Deferred Treatment
Group Group

Complication (n = 469) (n = 465)

Pain from metastasis 121 211

Need for transurethral 
resection of the prostate 65 141

Pathologic fracture 11 21

Cord compression 9 23

Ureteric obstruction 33 55

Extraskeletal metastasis 37 55

Death from prostate cancer 203 257

Source: Data from The Medical Research Council Prostate Cancer Working Party
Investigators Group. Immediate versus deferred treatment for advanced prostatic cancer: 
initial results of the Medical Research Council Trial.29

Direct inhibition of the testosterone receptor by antiandrogens allows for
some hormonal effects of circulating testosterone, namely, the mainte-
nance of sexual interest and function. 
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was also a 2-fold increase in serious
complications, such as pathologic
fractures, spinal cord compression,
and extraskeletal metastasis, in the
deferred treatment group compared
with those who received immediate
treatment (Table 2).29

The Eastern Cooperative Oncology
Group (ECOG/SWOG) Trial
The ECOG trial randomized 98
patients with pathologically posi-
tive lymph nodes after radical
prostatectomy with lymphadenecto-
my to immediate or delayed hor-
monal therapy with goserelin or
orchiectomy.30 Survival in the
delayed therapy and immediate
therapy arms was 65% and 85%,
respectively, at a median of over 7
years of follow-up. Patients receiv-
ing immediate therapy were 75%
less likely to progress and die of
prostate cancer.30 

The appropriate time to initiate
hormonal therapy for prostate cancer
remains a matter of debate. Certainly,
a patient with painful metastasis can
expect symptomatic relief from cas-
tration. D1(N+) (lymph node positive)
patients after prostatectomy and
patients with advanced disease
undergoing external beam radiation
therapy have solid evidence that hor-
monal therapy delays progression
and extends survival.30,31 Treatment of
M0 and locally advanced cancer
becomes less clear; however, the most
recent findings of the MRC trial sug-
gest that these patients will benefit
from early initiation of androgen
deprivation.29

Prostate-specific Antigen-only
Recurrence
Patients with biochemical or PSA-
only recurrence after local therapy
present another group with debat-
able treatment options. Historically,
these patients have been started on
hormonal therapy if further local

therapy is not indicated, despite a
lack of direct data supporting this
broad approach. Based on recent
results by Moul and colleagues,32

starting hormonal therapy early,
before PSA rises to 5 ng/mL (10
ng/mL in postprostatectomy patients
with Gleason scores > 7 or PSA dou-
bling time < 12 months), will delay
time to clinical metastasis. 

A recent investigation by Barqawi
and colleagues suggests that the
combination of the �-reductase
inhibitor, finasteride, with low-dose
flutamide may be an effective option
for lowering PSA levels in patients
with PSA-only recurrence and espe-
cially in older patients who have pre-
viously achieved a PSA nadir of
0.1 ng/mL. Theoretically, finasteride
enhances the efficacy of antiandro-
gens by inhibiting �-reductase, thus
limiting the intracellular concentra-
tion of DHT.33

Intermittent Hormone Therapy
Unfortunately, most prostate cancers
eventually develop hormone-
independent growth characteristics
during continuous androgen depriva-
tion as the cells lose the ability to
undergo apoptosis (programmed cell
death). Experimental animal models
demonstrate that IAD may allow
recovery of apoptosis and slow the
progression to the androgen-inde-
pendent state.34,35 Using this approach,
patients receive hormonal therapy
until PSA reaches a nadir. Subsequent
androgen deprivation therapy is with-
held until PSA begins to rise to a pre-
determined level. During the period
when therapy is withheld, serum
testosterone increases to normal levels.
The side effects of testosterone depri-
vation, such as impotence and hot
flashes, may resolve during this period.

Several small clinical trials with
IAD have been conducted.35–38 In
these studies, the response of serum
PSA to treatment was predictive of a

patient’s long-term prognosis, and
failure of serum PSA to decrease to
normal levels during induction usu-
ally signaled early progression to
androgen independence and a poor
prognosis. The evidence also sug-
gests that 32 weeks of treatment is
needed to bring the serum PSA level
into the normal range.36

One randomized trial of IAD has
been published to date.38 de Leval and
colleagues examined 68 patients with
advanced or relapsing prostate cancer
and randomized these patients to CAD
or IAD with the primary outcome as
time to androgen independence.38 The
3-year progression rate was 39% in
the CAD group and 7% in the IAD
group. Although promising, IAD
should be considered investigational.
A large multicenter NCI/SWOG trial is
underway in patients with metastatic
disease that should definitively answer
this question in this population. Other
randomized trials are ongoing in
Europe. It is hoped that several issues
will be addressed in future IAD proto-
cols: 1) appropriate populations; 2)
type of therapy (monotherapy 
or CAB); 3) optimal point of cessation
and reinitiation of therapy; and 
4) cost/QOL analyses.

Combination Chemotherapy 
and Hormonal Therapy for
Advanced Prostate Cancer
Alternative and additional therapies in
patients with hormone refractory,
metastatic, and locally advanced dis-
ease have been investigated in an
effort to improve survival. Despite
poor outcomes in the past, the avail-
ability of new chemotherapeutic
agents has resulted in renewed interest
in chemotherapy for advanced
prostate cancer. A recent study by
Wang and colleagues examined the
role of mitozantrone as an adjuvant to
hormonal treatment in men with
locally advanced prostate cancer.39

Ninety-six patients were entered into
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Main Points
• Despite over 6 decades of research and clinical experience, few areas of medicine generate as much uncertainty and debate as the

hormonal manipulation of advanced prostate cancer.

• The availability of long-acting synthetic luteinizing hormone-releasing hormone (LHRH) agonists in the 1980s revolutionized the
hormonal treatment of prostate cancer, enabling many men to avoid the emotional and psychological effects of surgical castration. 

• Gonadotropin-releasing hormone (GnRH) antagonists represent the newest class of agents introduced for the hormonal treatment
of prostate cancer. The advantages of GnRH antagonists are that they do not cause the initial surge in testosterone associated with
LHRH agonists and they rapidly achieve castrate androgen levels.

• Recognition of the role of adrenal androgens in prostate cancer led to the development of the therapeutic strategy known as com-
bined androgen blockade. This approach combines either a steroidal or a nonsteroidal antiandrogen with an LHRH agonist or
orchiectomy to block androgens of both adrenal and testicular origin. 

• Alternative and additional therapies in patients with hormone refractory, metastatic, and locally advanced disease have been
investigated in an effort to improve survival. Despite poor outcomes in the past, the availability of new chemotherapeutic agents
has resulted in renewed interest in chemotherapy for advanced prostate cancer.

a stratified, randomized single institu-
tion study of hormonal therapy with
an LHRH agonist and flutamide with
or without 4 cycles of adjuvant
mitozantrone. The results show that
patients with localized prostate cancer
receiving chemotherapy had a higher
initial objective response rate (95% vs
53%, P = .008) and longer median sur-
vival (60 vs 36 months, P = .04) than
patients treated with hormonal thera-
py alone. The study demonstrated no
advantages to chemotherapy in
patients with metastatic disease. There
were insignificant advantages to
chemotherapy in overall response
rates (55% vs 39%, P = .3) and PSA
responses (82% vs 64%, P = .11). There
was no difference between the patient
groups in time to treatment failure.

The Future
Despite our increased understanding
of the hormonal influences on
prostate cancer and the increasing
array of therapeutic options, no sig-
nificant improvement in survival
benefit has been demonstrated for
any of the currently available treat-
ments. Novel therapeutic strategies
are thus urgently needed to improve
long-term survival in patients with
advanced prostate cancer.
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